Seven patients from two families presented with ciguatera poisoning after fish consumption. They suffered most of the typical clinical features of ciguatera poisoning and were given supportive treatments. Three of them were given mannitol infusion and showed improvement in symptoms. All of them were discharged within two days.
Introduction
Ciguatera fish poisoning, one of the most common but under-diagnosed food-borne illnesses related to coral reef fish consumption, was first recognised in the 1550s in the Caribbean and named after an 18th century Portuguese biologist. 1 It is most common in tropical and subtropical regions, around the Indian Ocean, the Pacific Basin and the Caribbean. As a result of the increase in tourism and imported fish, it can occur in any country all over the world. It is estimated that 10,000 to 50,000 people are affected worldwide annually. It has been reported in the United States, Madagascar, Europe, the South Pacific and Hong Kong. 1, 2 The patients may present with a mixture of gastrointestinal, neurocutaneous and constitutional symptoms. It also occurs commonly in Hong Kong as epidemic outbreaks. There were 18 outbreaks affecting 60 people in 2002 and 5 outbreaks affecting 25 people in 2003.
3
Case series report
In March 2004, there was a series of outbreaks of ciguatera fish poisoning, affecting 53 persons in Hong Kong within three days. 3 The Accident & Emergency Department of the North District Hospital received 7 patients from two families on the same day. They bought different parts of a coral grouper ( ) from the same fish stall. All of them had typical presentations of ciguatera fish poisoning.
The victims were 3 male and 4 female, with age ranging from 8 to 47. The two families bought the fish and cooked by themselves. One family had dinner at 7:30 pm and the other at 8:00 pm. The shortest onset time was one hour and the longest was seven hours after the dinner with an average of about four hours. All of them experienced either abdominal pain or extremity numbness as their first symptoms ( Table 1 ).
The frequency of the various symptoms in our cases was similar to others in the literature 4-6 except none of them had the classical reversal of temperature sensation ( Table 1 ). The most common symptoms were generalised weakness and dizziness, present in all seven patients, followed by gastrointestinal symptoms, vertigo and limb paraesthesia. The severity of their symptoms depended mainly on the amount of fish taken. The one who ate the most got the worst symptoms among the family members.
One of them ate a lot of skin and got more severe symptoms. The 8-year-old girl ate very little and got the least symptoms. One victim consumed alcohol and the severity of his symptoms outweighed the amount of fish he ingested.
Gastrointestinal symptoms were present in all but one patient. They had abdominal pain, nausea, vomiting and diarrhoea. The 8-year-old girl had mainly gastrointestinal symptoms.
Paraesthesia of extremities and lingual numbness were present in 6 patients while circumoral numbness was found in 4 patients. All of them had feelings of weakness and dizziness and 4 of them had myalgia and arthralgia. Dental pain was present in 2 of them but none had the classical reversal of temperature sensation, respiratory failure or coma.
Except for the small girl, all developed hypotension and bradycardia during observation. The average lowest pulse rate was 54 beats/min. Five patients had feeling of chills. Shortness of breath and sweating were other presenting symptoms.
Complete blood count, liver and renal function tests, creatine kinase (CPK) and lactic dehydrogenase (LDH) were taken. Except for slight leukocytosis in three patients, all the results were within normal limits.
All patients were given intravenous infusion. Atropine, the drug of choice for bradycardia and secondary hypotension, was given in 3 patients. Within two hours' time, they all had an increase in pulse rate by more than 15 beats/min, (mean and median, 21 beats/ min). The mean increase in systolic blood pressure was 19 mmHg (median 20 mmHg).
Mannitol was used to treat some of the patients randomly. The small girl was excluded and three of the other six were chosen randomly to receive mannitol. All of them were found to have transient improvement of the symptoms, especially the p a r a e s t h e s i a a n d a r t h r a l g i a .
H ow e v e r t h e i r symptoms deteriorated again within an hour. All of them experienced severe burning pain over the infusion site.
Most of the symptoms improved within two days and all patients were discharged with follow up appointment given, but all of them defaulted. One family was contacted by phone after three weeks. Their symptoms, mainly arthragia, myalgia and paraesthesia, fluctuated especially in the first week and their conditions became much better in the second week. Contact with the other family failed.
Discussion
The toxin causing ciguatera is produced by the dinoflagellate Gambierdiscus toxicus, which is widely distributed on coral reefs and in lagoons. 1, 2, 4, 7 This neurotoxin is stored in the viscera of fish that have eaten the dinoflagella and subsequently concentrated upwards in the food chain towards larger fishes, and human is the last host in the food chain. It accumulates in all tissues but particularly in the head, roe, liver and other viscera. 8 The toxin is heat stable so it cannot be destroyed by any cooking method. It is odourless, tasteless and colourless. 1, 2, 9 Although harmless in fish, the toxin produces illness in humans by interrupting the calcium regulation of cell membrane sodium ion channels, principally in nerve and muscle tissues causing water influx and nodal swelling. 1, 2, 10, 11 Most of the ciguateric fish found in Hong Kong come from coral reef area (Table 2) . 12 One cannot readily tell from the appearance of the fish if it contains the toxin. Presently, there is no simple and reliable diagnostic test available. Ciguatera fish poisoning is mainly diagnosed clinically, when the characteristic symptoms follow the consumption of large coral reef fish. 13 Testing of the toxin source with stick enzyme immunoassay is available in some endemic areas. 7 Symptoms typically appear within two to five hours after ingestion, but can be as short as half an hour, and may persist up to one week or longer. Gastrointestinal symptoms usually present first, and followed by neurological symptoms. The former include nausea, vomiting, abdominal pain and diarrhea. The latter include perioral numbness and tingling, dental pain, itchiness, paraesthesia of the extremities, reversal of temperature sensation, myalgia, arthralgia, cramps and weakness. Autonomic dysfunction leads to bradycardia and hypotension. Other symptoms include sweating, dyspnoea, chest pain, dizziness and coma. The mortality rate is less than 1%, mainly due to respiratory failure, heart failure or cerebral oedema. 1, 2, 8, 13 The acute illness lasts a mean of eight days but severe neurological manifestations can last for months and even years in 5% of patients. 1, 2, 5, 8 Severe chronic fatigue and weakness occur in 3-20% of patients and can also result in depression and insomnia in some of the victims. 2 The severity depends on the amount and the part of fish ingested. More toxins concentrate in the head, roe, liver and viscera. Symptoms worsen with alcohol, nuts or bean consumption. The symptoms can recur after initial improvement with the consumption of alcohol or other seafood. If one has a second attack in future, the symptoms would be more severe, suggesting immunologically mediated sensitisation. 1, 7 It is well known that all routine laboratory tests are nonspecific and may reflect fluid loss only. 1 CPK and LDH may rise due to muscle tissue breakdown. Since there is no diagnostic test available and the laboratory tests are nonspecific, we should think of other possible causes even when the patients have the symptoms after fish consumption. The differential diagnoses include other types of food poisoning, botulism, organophosphate insecticide poisoning, snake envenomation, beta-blocker or calcium channel blocker toxicity, myocardial infarction and septicaemic shock. 1, 2, [7] [8] [9] Treatment is mainly supportive and symptomatic. There is no antitoxin available. Fluid and electrolyte replacement is indicated if fluid loss is severe. Antiemetics and anti-diarrhoeals may be necessary. Antihistamine and analgesic can be used for pruritus and muscular pain respectively. 1 Atropine is useful in treating bradycardia and hypotension. Dopamine or adrenaline may be required in more severe cases. 8, 14 Mannitol infusion is considered the treatment of choice since the publication of an uncontrolled study in 1988 by Palafox et al. 5 Twenty-four patients were administrated mannitol and they claimed that all patients' condition improved dramatically, especially neurological and muscular symptoms. The mechanism is still unclear but may be related to membrane stabilisation, by reducing cellular excitability and repetitive action potential generation. 1, 15 Mannitol has been shown in vitro animal experiments to reverse the prolonged opening of sodium channels, reducing the excitability of the cells and repetitive action potential generation. Mannitol can also reduce the periaxonal oedema of Schwann cells induced by ciguatoxin and can increase the dissociation of the toxin from its binding site. 1, 6, 11, 16, 17 The dose is 1 g/kg of a 20% preparation at a rate of 500 ml/hour. It is believed to be more effective when given early and has been found to be useful even up to eight weeks. 1, 18 Repeated mannitol infusions with a dose of 0.5 g/kg can be given again within 3-4 hours if there is improvement after the first dose. 1, 2, 10 The most common side effect was discomfort or even pain over the infusion site due to the hyperosmolarity of the solution causing venous irritation. Hypotension is rare if fluid loss is corrected before the infusion. Although most of the case series reports showed that mannitol infusion could improve symptoms in more than 60% of the patients, 2, 17, 19, 20 a double-blind randomised trial carried out by Hans Schnorf in 1998 in 50 patients found that at 24 hours, 96% of mannitol-treated patients and 92% of normalsaline treated patients had some improvement of symptoms that were not statistically significantly different. They concluded that mannitol was no better than normal saline. 6 Amitriptyline, lignocaine, mexiletine, gabapentine, nifedipine, calcium gluconate, corticosteroids and vitamin B 12 have also been claimed to be useful by some authors, but without controlled study. 1, 5, 6, 13, 15 
Conclusion
In order to prevent ciguatera poisoning, avoid eating large coral reef fish, especially those weighing over two kilograms, may be the most important measure. Eating only a small amount at any one meal and avoiding eating the skin, viscera and roe of coral fish can also reduce the risk. Do not take alcohol, nuts and beans when eating coral fish as these may aggravate the symptoms.
Since the syndrome may be unfamiliar to emergency physicians in non-endemic areas, the physicians should take the history carefully to make the correct diagnosis at an early stage. Supportive measures are the mainstay treatment and mannitol can be tried if the patients are haemodynamically stable and can tolerate the pain during infusion. We should explain to the patients the possibility of persisting neurological symptoms. Early identification and notification to the Health Department can reduce the number of victims during epidemic outbreaks.
